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Study Design / Funding 

Study Design: Intervention/Experimental 

Health condit ions or problems 
 

Health condition or Problem 
Dental anxiety 

 

Behavioral dental problems 
 

Dental care for children 
 

Early childhood caries 

General Descriptors for Health Condit ions 
 

ICD-10 International Classification of Diseases 
 

ICD Code ICD Description 
R52.0 Acute pain 

F41.1 Generalized anxiety disorder 

MESH: Medical Subject Headings 
 

MESH Code MESH Description 
E03.250 Conscious sedation 

E06.170.152 Dental care for children 

Specif ic Descriptors for Health Condit ions 

ICD-10 International Classification of Diseases 
 

ICD Code ICD Description 
K02 Dental caries 

MESH: Medical Subject Headings 
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F01.470.132.300 Dental anxiety 

Type of intervention: Comparator 
 

Nature of Intervention 
Drug / Medicine / Vaccine 

 
Intervention Descriptors 

 

Intervention Descriptor 
 

Interventions 
Intranasal administration of ketamine and midazolam 

Oral administration of ketamine and midazolam 

Oral administration of midazolam 

Midazolam 

ICD list 
 

ICD Code ICD Descriptor 
F41.1 Generalized anxiety disorder 

MESH List 
 

MESH Code MESH Descriptor 
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Phas
e 

Phase 4 
Wil l  there be use of placebo or the existence of groups that wil l  not be submitted in any intervention? 
There will be use of placebo only to compare routes of intranasal and oral administration, however all children will receive sedative for dental 
treatment. That is, when the child receives sedative intranasally, s/he will receive placebo by mouth, and vice versa. 

 
Design: 
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Summary: 
About 10% of children may exhibit behavioral problems during dental treatment, but the evidence for sedation protocols that benefit pediatric dentistry 
care is still poor. In this randomized, masked and controlled, parallel-designed clinical trial, the efficacy, safety and cost-effectiveness of intranasal 
sedation with ketamine / midazolam in healthy 2- to 6-year-old children is sought. Children will be selected from those with dental caries that do not 
allow care in two visits, and require at least two restorations under local anesthesia and absolute isolation. A preliminary sample of 84 children equally 
distributed in three groups: A) ketamine (4.0 mg / kg, maximum 100 mg) + midazolam (0.2 mg / kg, maximum 5 mg) intranasally; B) ketamine (4.0 
mg / kg, maximum 100 mg) + midazolam (0.5 mg / kg, maximum 20 mg) orally; C) midazolam (1.0 mg / kg, maximum 20 mg) orally. The hypothesis is 
that ketamine / midazolam, administered intranasally, is an effective, safe and cost-effective sedative regimen for use in pediatric dentistry in the 
public service. The primary endpoint is the behavior of the child assessed minute by minute, according to the Houpt scale, in the files of the sedation 
session films. The secondary outcomes are: acceptance of the sedative administration, memory of the procedure and level of salivary cortisol, within 
each intervention group. In addition, we will evaluate: pain occurrence and association of changes in facial expressions with potentially painful stimuli 
in sedated children during dental care; perception of the companions (n = 84) and the dentist (n = 6) on sedation, through self-report and stress 
measured by salivary cortisol; perception of the child about dental treatment under sedation, through a projective test; adverse events occurring during 
and after administration of sedatives; cost-effectiveness of different sedative protocols. The proposed experimental design aims to avoid systematic 
and random errors, to contribute with a higher level of evidence in future systematic reviews. The outcomes of this study have a potential impact on 
public and private health practice, and may serve as guidance for conducts in institutional guidelines linked to the Unified Health System and opinion- 
forming entities. 

 
 

Introduction: 
2.1. Reserch question: What is the efficacy, safety and cost of intranasal sedation with ketamine / midazolam for children with behavioral problems 
during dental treatment? 
2.2 Relevance: Behavioral problems during the dental treatment of children and adolescents afflict about 9% of the patients who are treated with oral 
ketamine / midazolam, of the world's population. Although they decrease with age and are more observed in girls, these behavioral problems are 
associated with general fears, externalizing and internalizing behavioral problems (Klingberg et al. 
2007). The non-cooperative approach to the dentist's chair is traditionally done by non-pharmacological (physical restraint) or pharmacological 
methods (sedation or general anesthesia), associated with communicative techniques that encourage the child to cope with the situation. Decision- 
making to choose the type of approach depends on: dental need, child developmental stage, dentist training, physical and human resources available 
and choice of parents or caregivers. The physical restraint, modernly called protective stabilization, may be indicated in situations of need for 
immediate conduct and preferably associated with a sedative, to avoid psychological trauma to the child (American Academy of Pediatric Dentistry 
"AAPD", 2013-2014). The contraindication to the routine use of physical restraint is due to the fact that this constitutes a form of violence against the 
child. One of the recommendations of the National Plan for Early Childhood (2010, page 68) is "Recognition of physical and humiliating punishment as 
forms of violence against children and is therefore a violation of their fundamental rights with an impact on healthy child development. "Sedation aims 
to calm the patient, promote sleep and / or increase the pain threshold. Still, it causes depression of consciousness at different levels - minimal, 
moderate, profound. Most sedatives have the potential to cause amnesia, which favors the impact on the child's reactions after a treatment in which 
the sedative was not effective. Moderate sedation has been best indicated for pre-cooperative or mild anxiety children, as long as dental need does 
not require a large number of sessions to complete treatment. In this sense, the success rate of sedation in pediatric dentistry is variable, highly 
dependent on sedation (Table 1). Since it is performed under a well-established protocol, the occurrence of adverse events associated with sedation 
is low. General anesthesia is the preferred method for very young children, unable to co-operate even with sedation. present an extensive need for 
dental treatment (AAPD 2013-2014). However, due to the greater demands for general anesthesia, it becomes a more costly procedure from the point 
of view of human, structural and financial resources, which justifies the search for effective alternatives for the behavioral management of children with 
behavioral problems during dental treatment Dental caries is still the major cause of need for dental treatment in children and, despite having a 
declining prevalence in some countries, it is a disease that still affects thousands of people around the world. In Brazil, despite the government's 
significant investments and the decline in prevalence rates, 53.4% of Brazilian children have caries in the deciduous dentition. At the age of five, a 
Brazilian child has, on average, 2.43 teeth with caries experience, with predominance of the carious component, which accounts for more than 80% of 
the index (Brazil, 2010). 
2.3 Rationale: Databases of scientific articles show that many researchers and clinicians are concerned with identifying the sedative protocol that 
promotes the highest possible comfort in pediatric dentistry, with a lower risk. According to the PubMed database (dental, sedation, child), there are 
785 articles published from 1965 to 06/07/2014 on this subject. However, when this search is restricted to randomized controlled clinical trials (RCTs), 
the number drops to 117 articles. Lourenço-Matharu et al. conducted a systematic review of the Cochrane database published in 2012 to evaluate the 
effectiveness of agents and doses in moderate sedation for behavioral management in pediatric dentistry. They identified 36 studies published until 
04/11/2011, which contained biases. 
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They concluded that there is weak evidence that oral midazolam is an effective sedative agent for children undergoing dental treatment, and very 
weak evidence in favor of nitrous oxide. The authors also found that it is necessary to conduct clinical trials with adequate design to evaluate other 
potential sedation agents, and to evaluate experimental regimens compared to oral midazolam or inhaled sedation with nitrous oxide. Since then, 10 
RCTs on sedation in pediatric dentistry were published, investigating different protocols for different age groups (Table 1). However, most of them still 
commit methodological inadequacies such as: cross-delineation; evaluations of outcomes by untrained / calibrated examiners; lack of analysis of pain, 
stress, memory, cost of the procedure under sedation, and other aspects of the perception of the participants (child / companion) on the success of 
sedation.Therefore, it is justified the re-reading of sedation in pediatric dentistry through RCT that tries to evaluate different indicators related to the 
success of sedation. Our research group has obtained good results with the ketamine / midazolam combination (Moreira et al., 2013), resulting from a 
history of studies with other drugs. As the intranasal use of drugs seems to result in better results than the oral one, the focus of this research will be 
to investigate the association of ketamine / midazolam with this route. 

 
Hypothesis: 
The hypothesis is that ketamine / midazolam, administered intranasally, is an effective, safe and cost-effective sedative regimen for use in pediatric 
dentistry in the public service. 
Primary Aim: 
To investigate sedative regimens with ketamine and midazolam that benefit the dental treatment of preschool children. 
Secondary Aim: 
To compare the efficacy of intranasal administration of ketamine / midazolam to oral administration of ketamine / midazolam and midazolam in 
children 2 to 6 years of age, using the following indicators: 
• Acceptance of sedative administration. 
• Behavior of the children during the dental procedure. 
• Procedure memory. 
• Salivary cortisol level. 

To evaluate the occurrence of pain and the association of changes in facial expressions with potentially painful stimuli in sedated children during 
dental care. 
To seek the perception of the caregivers and the dentist on the sedation, through self-report and stress measured by salivary cortisol. 
To analyze the child's perception about dental treatment under sedation. 
To detect adverse events occurring during and after the administration of sedatives.  
To carry out a cost-effectiveness analysis of the different sedative regimens. 
To verify the impact of dental caries and associated factors, as well as dental sedation, on the perception of the companions on the 
oral health related quality of life (OHRQOL) of non-cooperative preschoolers with dental treatment. 
 
Proposed Methodology: 
STUDY TIPE: Randomized, masked and controlled clinical trial of a parallel design. In this amendment, considering the specific objective mentioned in 
item 1, it is observed the necessity of a prospective longitudinal design. For this, the children included in the clinical trial and their caregivers or 
companions will undergo periodic evaluations to verify changes in the Oral Health Related Quality of Life (OHRQOL). The evaluations will be carried out 
in three moments, the first one (baseline-T0) before the treatment and the other in the period of two weeks and three months after the conclusion of the 
dental treatment. From the baseline scores, the sample will be divided into two groups, through cluster analysis, according to a higher or lower score 
observed in the B-ECOHIS instrument. This analysis will be performed after obtaining the initial data of the entire sample. 
STUDY LOCATION: This study will be carried out at the Dental School of the Federal University of Goiás (FO / UFG), in the extension project "Nucleus 
of Studies in Dental Sedation" (NESO). NESO that has the necessary infrastructure to carry out dental treatment under sedation, namely: complete 
dental equipment; heart rate monitors, oxygen saturation (pulse oximeter), carbon dioxide (capnography), and blood pressure; sedatives and respective 
antagonistic drugs; material for administering drugs by oral and intravenous route; material for orotracheal intubation; oxygen cylinder; anesthesia cart; 
emergency drug kit (examples: adrenaline, hydrocortisone, diazepam, glucose, atropine, etc.). In addition, NESO integrates a multidisciplinary team 
trained and qualified to act in dental sedation: dental surgeon, pediatrician, anesthesiologist, pediatric dentist, psychologist, bucomaxillofacial surgeon. 
In terms of public health, NESO is unique in the country. Historically, NESO has made it possible to carry out research at the undergraduate and 
postgraduate level that has reached publications of impact in the area. In this way, NESO provides a safe environment for conducting research aimed at 
sedating children.  
ETHICAL ASPECTS: This research will follow the precepts of Resolution CNS / MS 466/2012. Once approved by the Research Ethics Committee, the project will be recorded 
in a clinical trial database and data collection will commence. Other considerations are described in the project. 
PARTICIPANTS: Study population: children from 2 to 6 years old with dental caries, referred with a history of non-cooperation with dental care. Sampling: non-probabilistic - 
convenience sample of children referred from public services in Goiânia-GO and 
(Appendix A) with succinct information about the research will be distributed at health clinics and dental specialty centers, directing health professionals to refer potential 
research participants to NESO. 
INTERVENTIONS: This clinical trial will compare the effect of three types of intervention (Table 2). In this way, all the children will receive a sedative regime, either intranasal 
or oral. Group A, experimental, still lacks results in the literature and justifies the present investigation. Groups B and C are sedative regimens that have positive evaluations in 
the literature and will serve to compare the experimental regimen. Only the doctor will know the group to which the child was drawn because of the need to take immediate 
action in case of an adverse event. Thus, the child / companion, dentist operator and auxiliary and other observers will be masked for the intervention group. 
DATA COLLECTION PROCEDURES: Through dental consultations, application of questionnaires and interviews. 
Inclusion Criteria: 
Children whose physical condition is categorized as ASA I (healthy) or II (mild and controlled systemic disease - persistent asthma, for example); 
children with a low risk of airway obstruction (Malampati less than 2 and / or tonsil hypertrophy occupying less than 50% of the oropharynx); absence of 
medical history of neurological or cognitive alterations; absence of facial deformities; birth to term; children who do not use medications that may 
compromise cognitive functions; children with at least two teeth with caries without pulp involvement, requiring dental restoration under local anesthesia 
and absolute isolation. 
Exclusion Criteria: 
Children with positive or definitely positive behavior (Frankl et al., 1962) in a dental treatment session performed by the trained and calibrated team.  
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Risks: 
Prior to the data collection, the legal guardians of the children or companions will be clarified by the researcher about the research objectives, risks 
and benefits. The risks and discomforts expected of the research participants (child) are those inherent to dental treatment under sedation. Adverse 
events related to sedation in NESO are infrequent and of minor severity (Costa et al., 2012). Adverse events may occur during the procedure or 
within the first 4 hours after the administration of the sedatives. These adverse events may be of minimal risk, low risk or high risk / sentinel (Table 
2). In case they occur, the procedures established in the consensus of the International Sedation Task Force (ISTF) of the World Society of 
Intravenous Anesthesia (World SIVA) will be adopted. The first care will be performed at NESO and, if necessary, a member of the team will 
accompany the patient to the emergency room of the UFG Hospital, according to the signed agreement (Appendix D). Although adverse home-based 
adverse events are rare, those responsible will be verbally and in writing advised about the postoperative recommendations (Appendix E), 
emphasizing the need to contact the team in case of doubt. If necessary, the staff will go to the patient's home to evaluate it or, in more serious 
cases, will activate the Emergency Service (192) and follow up all patient care. If adverse events occur at any point in the study, the need to adjust or 
discontinue the study will be assessed. However, the resources and protocols adopted in NESO aim to minimize the occurrence of major adverse 
events because they are based on scientific evidence and apply the ethical principles of beneficence, non-maleficence and otherness. The risks for 
companion and dentist, who will have their saliva collected and will respond to two questions in a questionnaire, will be a breach of privacy in the 
collection of information or confidentiality in the dissemination of results, but the research team will take precautions to prevent this: password-
encrypt access to databases, and not the name of the participant in the column of identification of the cases in the database. For the specific purpose 
that was added in this amendment, the risks of the study are related to the possible embarrassment of the responsible ones or companions in 
answering the questionnaire. The risk of embarrassment will be minimized by providing the responsible or accompanying persons with an 
environment conducive to the application of the questionnaire, complete freedom of reply and questioning, as well as guaranteeing the confidentiality 
of their name and image. 

 
 

Benefits: 
The benefits will be direct and indirect. The completion of dental treatment and subsequent monitoring of oral condition will directly benefit the child. 
The scientific community will benefit from the evidence produced in the study that should be applied to populations similar to the sample evaluated. 
The results of this research have the potential to benefit other children who resemble the conditions of this sample, to the extent that an effective 
sedative regimen is identified. The results of this study will be published, whether they are favorable or not, and will contribute to the scientific 
knowledge currently available. The caregivers or caregivers may choose to withdraw their participation in the study without any harm to their 
relationship and that of the child with the institution and the research team. This information, as well as the description of the research, are contained 
in the Informed Consent Form, which will be signed by the parents or guardians in case of agreement on their participation and that of the child in 
the study (APPENDICES A, B, C). 

 
Data Analysis Methodology: 
SAMPLE SIZE: The sample size was calculated based on the primary variable, that is, the behavior of children during sedation. In the study by 
Moreira et al. (Median 8.6, standard deviation 4.1), midazolam (14.0; 3.8), both administered orally, were measured in the midazolam / ketamine 
groups and no sedative (12.5, 5.2). Based on these values, it was calculated in 23 cases per group, comparing the midazolam / ketamine groups and 
no sedative, to obtain a test power of 80% at the 5% level. Thinking of a loss of 20%, a preliminary sample of 28 children per group is estimated. 
However, as no parallel-design clinical trial has been found to make the same comparisons of this design, this calculation will be confirmed by a pilot 
study to be performed with the first randomized block of cases. 
DATA ANALYSIS: Descriptive and bivariate analyzes will be performed in Prisma GraphPad and IBM SPSS statistical software, considering the 
significance level of 5%. After confirming the distribution of continuous variables (normal / non-normal), the three groups will be compared according 
to the different outcome variables observed at the first intervention visit. 

 
Primary Outcome: 
The primary outcome measure will be the child's behavior during sedation treatment, but there will be secondary outcome measures that will 
contribute to a more comprehensive understanding of the success of sedation. 
 
Secondary Outcomes: 
Acceptance of sedative administration. Pain during treatment. Memory. Companion and dentist perception about sedation. Perception of the child 
about sedation. Adverse events. 
 
 
Sample Size in Brazi l:  174 

 
 Recruitment Countries 

 

Country of Origin of the 
Study 

Country No of research participants 

Yes BRAZIL 174 
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Other Information 

Wil l  there be use of secondary sources of data (medical records, demographics, etc.)? 
No 

 
 

Please state the number of individuals approached personally, recruited, or who wil l  undergo any type of intervention 
at this research center: 
174 

Groups in which the research part icipants wil l  be divided in this center: 
 

Group ID Nº of Subjects Interventions to be carried out 
Mothers/caregivers 84 Respond to quality of life questionnaires; saliva collected for the evaluation 

of salivary cortisol 
Group A 28 Children - intranasal sedation (ketamine / midazolam) + oral 

placebo; companions - will respond to questionnaire and saliva 
collection 

Group B 28 Children - placebo intranasal sedation + oral sedation (midazolam / 
ketamine); companions - will respond to questionnaire and saliva 
collection 

Group C 28 Children - placebo intranasal sedation + oral sedation (midazolam); 
companions - will respond to questionnaire and saliva collection 

Dentists 6 They will answer the questionnaire and have saliva collection 

Is the Study Mult icentric in Brazil?? 
No 

 
 

Do you propose exemption from the Informed Consent? 
Yes 
Justif ication: 
Researchers ask for exemption from free and informed consent for this stage of the research. The dispensation is necessary because the children who 
participate in the study have non-cooperative behavior in dental care and this could result in a large proportion of refusal to participate. In addition, 
another limitation of the application of the assent term is the difficulty of understanding the objectives of the research by children who are still in the 
stage of cognitive development. The researchers, recognizing that this research will involve vulnerable human beings, undertake to follow the ethical 
precept of autonomy of the child, respecting their willingness to participate in research and ensure their privacy. The physical, psychological and moral 
integrity of these participants will also be guaranteed, as established in the Statute of the Child and Adolescent. 
Wil l  there be sample retention for bank storage? 
No 

 
Project Timeline 

 

Step Identification Start (DD/MM/YYYY) End (DD/MM/YYYY) 
Registration in a clinical trial database 17/11/2014 21/11/2014 

Monitoring (post-treatment evaluations 
completion) 

17/04/2017 31/12/2017 

Bibliographic research 01/04/2018 31/12/2019 

Analysis of saliva samples 02/02/2015 31/03/2017 

Conduct of dental consultations 01/04/2017 30/11/2017 

Team training and calibration 06/10/2014 14/11/2014 

Data collection 01/12/2014 16/12/2016 

Recruiting 24/11/2014 31/08/2016 

Production of scientific documents: abstracts, 
dissertations, theses and reports 

01/04/2018 31/12/2019 

Data analysis 01/04/2018 31/12/2019 

Watching Videos 02/02/2015 31/03/2017 

Carry out interventions 01/12/2014 16/12/2016 

 
 
Financial Budgeting 

 

Budget Identification Type Value, Brazilian Real (R$) 
External Hard Drives for Data Storage Capital R$ 1.000,00 

Total, R$ R$ 1.000,00 
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Tablet Capital R$ 950,00 

Drugs related to sedation (including placebo) Cost R$ 2.000,00 

Portable Digital Video Cameras (2 pcs) Capital R$ 3.000,00 

Digital audio recorder Capital R$ 250,00 

Transportation reimbursement for caregivers Cost R$ 1.500,00 

Office Supplies Cost R$ 2.000,00 
Total em R$ R$ 10.700,00 
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